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The zodiacal light is a large, faint 
light of conical form, seen extending 
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February, March and April, after 
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64 ZODIACAL LIGHT AND COUNTERGLOW AND THE PHOTOGRAPHY OF LAROE AREAS AND PAINT CONTRASTS. 
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*'ji<z r J\sLSyubS 

^„tif )J J if 

if iJfijf <Z. — jif>^SS <±L{J > Se^\S' 

£*\j\sL\£jf»XiP Si# jf Ji^v*£JjU& 


-oyfi jiSJjlJI: j^JaLw^Jl Sz-'jfJi*J? 

Sj^ ^z } S~ 1 
~jf L^(jlf Jl 

:iJti£~Jy r r‘ Jk 
u j &),y ji ^7 2^7718 L~ JyJy } 

92 ~S & j (^ tiff's *6 if iJ cJ) 




126t’12li'l431» y ^ : ^;Jl-j 92 
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M s ^ 

J\s L~js\ ix \ c^f. (yij j£\ L~[j} \j\ 
yi} si bji j $ i if ij^yy <^t'sz jw y? yi yi* 
^^tisi y osjr^cf^y^iy ^ yy^ 

93 tsz&>$ zL~>j) 15 Ji&jy 

yS^Jjs),y 

i>V r J' sj Z —ol8 L- Jjjs' L- ys*s* 
-yy/^yi 3z —/i yy^j 

w (j-tf y )j p. y\ jj z —/j 1 8 y jjjs' ■. i 

yy y~ <y y j ^j y? y^tys^s* jy.y' >j 
'" j&jLxjy" yy^ ijfj^i}si 

-zyyy^Syyx 
^ sjt y. yy si y >j $\jy ^ ij y jk 

y^s* Jsi yy{ * j>\ y }. y^ 1a i}sz yf 

-z^isijiy 

2 7- Ji 15 


126t’12li^l431» y ^ : ^;Jl-j 93 
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(f )jt)^i}y!jbj^if j£.\J\yjz — nlQ^-^yjy :2 
J?f ^ ^(f (J / Jk <Z~ (3 Si ^ C<L/ 

l)lj*\pijv f'buul 

If A2*1 J? (J*sj £A) 2 r -j)lb£~^jy'\3 

-z-Jjlstf J/iJ~j)i^bsib/ if 
(Jb 2sz A 3 / ijl yj z r ~j}lbZ~'&jy' J\yi 
[$jM L~j—yzjby't)'}*^iiz^ (JjU $\j i (f sj 

-£-'■! ^>/ C+A J * 

(/i> \f* (P £,i ^ 

ix $I -/v £_/J 1 5 ^ (J-^ £_ o 1 8 I (J^* 

£_ o 18 >jJ>\S/)>j£q- 

i^j^jexULji-^ £L[f' / 

-5> if (J/*> ^i C?> Z-xgf&b j# 
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J? ^(Jlf - 1 £~'d&lyjy‘ c— /* 

yj ijjf* j>\£~_ (3 If J*A M? t* > vj< (}>c f A"* 

liifij^l \JC 

C?vjl Ijjl^frlpjtiZSjIfJl/if 

♦ ♦ £ ♦ ' ♦ 

94 ^fu 

6 ♦ 

cA? 

Jl><^5(j^ ijili^f izJtf 

yjkl^M L- L - yiJjy^jJ')jf J^.{/{/ 

jOe 

1 1 t i r j 

L*ijT ^l )^\* 
-<£- *>il» 

^ (J A (j’y^(^U:l'>f(j^i/U 

A: J if (jA iA Ij)* S i-A cA ./ if ij f (j->u 

^ i*nf* -»> A 1 


13 o J jjjf ^y l? (J^ j[/i tiv c-/* c->di A” 
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♦ 

L~ Jyjy' J'tZ-' X^ (Jlzl If J*JfJ f f l X X? 
iJj X'Xj 1 ff hiX'li}b2—j / z/\!7^iflXz—' /J 18 

-ixJtf’jSf’ / 43'&}j 

sS yi £.Ll/i jX f fj pL&3! 4jLo 

X l f IX <£- XX & cfy^ 

Xfcijj/ 

Xk XX~ i$ ijf \JC f iJfXyi ('X' 

<JW jxxjfxh^f yj 2^Ji 18 L-Jyjy 

X&f Lf d^X>(XOXf ^X^jX 

f >jf) Xsi XX f I yj Z — n 15 Xjjy' U[‘X 
-z^XXXifx^xXii./ fC 

d&if ^Sj^f 
*mX*} 

$> y.^> d./'^' y*€ j^. y^x 

\j\s j> X* X .^ 1 
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4tLo"j^j tfj"J£ iff J>> J& if 
nffb (Jr ** c— U^j 6/ <z- £ftyfj"4jLJd 

£~2—yz^c— tjl J?ij^ l)b Aj 

iff)S(jt^^lflJoJ»$<^jl/j93sJs. 
Z-lfbLZi JlJ I ^ j'tZrj jI e iff \?<L-{f' AlA* 

^LJ>l*2-l£b^X 

t ♦ 

Z—yijbif&sjs—j) 1 8 L&jy'/utAiZJ 
jf Jlffr^jy'y'£ } fj 1 JA f s' *if ^ib 

jjl) J_ \J& jf ^\; ^ji (J 1 ’' f £slj J )\{ JjjU ^ 

iff J[f f^^-jy^y* £}if )j df LlJ^bj 

?iff L^ju jf 

: if bf £>& 

1: Astronomical Twilight: the 

time at which the sun is 18 degrees 
below the horizon.lt is that point in 
time at which the sun start lightening 
the sky. Prior to this time during, the 
morning, the sky is completely 
dark.During the evening, this is the 
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point where the sky completely turns 
dark. 95 

2. O 1 8 (*/»"' .J)\ \^y 

t/c? iJ / lj\r I 7yjy frsi J M (j£ y 

cjk fj} / 

** ^ L ' 

'^Hy 

2. Before the beginning of 
astronomical twilight in the morning 
and after the end of astronomical 
twilight in the evening the sun does 
not contribute to sky illuminaton. 96 

cz~ 2— yt tji/ h ( £J> L- \^?.y 

^ ^jy* M£~2—yi{* 

~tf ijtf/wf 

3: Astronomical dawn is the time 

at which the sun is 18 degrees below 
the horizon in the morning. 
Astronomical dawn is that point in 


NOAA's National Weather Service Weather Forecast (Office) 


As above 
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time at which the sun starts lightening 
the sky. Priorto this time, the sky is 
completely dark. 97 

L-tj 'faji' S tZ-' o) ft) i> js \ \ tJ’.J 

J w ft h ft (t :yt £-. z n 

I %L—ift )J{jiftft 't'lyji'' J'tZ- 

-/)Pft -/ft 

V w V ^ V 6 L 

4. Dr.Shaukat Khalid has sent me 
by E-mail as under: 

y^j c— d** 1 ft 

JlrA^U /^)ft 

Question: (1) Is there some another 

light before the Astronomical twilight 
or there is totally darkness (in the 
sky)? 

ft ^ft Jiy 

-Z-ts? ftytsyp ft'll<z~i}tf(f sj 



http://en. Wikipedia. org/wiki/Dawn# note-NOAA Astro Terms) 
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Answer: It is agreed by all 
astronomers that generally, the sky is 
totally dark at or before astronomical 
twilight. But this is not true at high 
laitudes. 

fr ft4<zX\J \: f* 

li£ 4(Jly I l/I i iJUjj 

Jcxjf tyi\yi 

J' 

J / £ r )?.y‘ c— * f Jiy f 

k^ tfbj Jt'V 1 Ji 4) 2-~ j } 18 L~ Jjjy 

fffuSf* [/ 4^6/ 

tyicL-<k~jf (J** jf^fkkf klsi^y 

jiff tfj 

$./> \£jf <c[f L/ elf J£ 

f ^ Sfttf if jj f f f ^ y Oi ik* 

2 r -j)12>£-bjy' ijjl^f f* <z— 

L-f)j (jby. f ^J\) J&jjj j4 ^ity Jf hJs I 
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Z^ji 18 L-Tjjy' J\yi J>3 f (JL^vj 

f J%f7 J)l*f \\j\;j 

dMtf ^bc c//U 

J^L £~\J\ 0^€ f jj z. — i) 15 L~ Tjj*' 
♦ ♦ 

£ 

6 &u 4 ^ 4 o^t 4 

♦ 

f ff 1 2-fA# : \:xt b 

Jll/j)lCblJ*&(J? 

V<z~i}sciJl\J jjlf b 

\jt^£^>U f ir^j^l'ily* 

♦♦ ♦ ♦ 

f )j$ if ij giZSjj‘1" 

* tz- (jlf yi c^f sj f.j\tf iS^ (i '•/» j>\ 

2. For a considerable interval 
after the beginning of morning 
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twilight and before the end of evening 
twilight, sky illumination is so faint 
that is practically imperceptible." 

£~J\ / js\ M £-2~yt 

-£- 1 'SI 

i 

3. Sky illumination from the sun 
is so faint that it is practicality 
imperceptible. 100 

f I{ijhi)Z—o 18 £,^ 7 /) ■.tJ’.J 

tyz^X& L-Ty^ tiijl ^j^f\ 

L 

4. After the begining of morning 
twilight and before the end of evening 
twilight sky illumination is so faint 
that is practically impe- rceptible. 101 


Http ://blg. oce. orst.edu/misc/USNO_SunriseSetDef. html 

100 Http://www.wwu.edu/drpts/skywise/twilight.html 

101 http:// www.nightwise.org/twilight htm 
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ifl/fi sjjIM^-'J- J?[/J/JLsb'j£J)LJj \^?.J 

M ♦ ♦ 

s ^ {}* f-M £y^is >j ^ ^irf ^ ^ £—* £, 

J'lj'sij^ 1 1(3*~'^^lfJlj?if l'1/Lll 
JsS I^T(jb «LTy# Jl 4~ul8 £~ 

(A* f ly^ ,\(^J^ C<1/ (S ij& ut/iW 

<t ~ij-rt£’b^3(Sij/S^Cr'vyi 

iS3 })S > JJ / ^^i $£-?' 

*♦ i * 

Z^Ji sLbf (bssLifsj 

~‘~if'y^iS^Stb (i-^ 7 (3~*-' 'M'b is) j^j* 

ib <Lt/ yi yj z. — /j 18 L~ b J ^ ^' \yi 

j?f (Jju> “b y / is >j fj ^ A S As /" * 
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jiyJz^jjl 5 Jjjy' byi J&l?/d/j 1 J^' 

J&i&j 

$ \J\ J S O 3 ^ 0 ’/ L 

M •_ « 

Jjto i *& , (y.^^”(ji-&> }j 


jtf i/I \JCtj/yi 

J5? -£ e—[p I & J fl* % is 33 3 L £♦* (J 3 ^ J 

J >/* 3^ t^blS 

^(j/V 

flJO’i^ 


ij/ j£ V (JJ'.J— ^ [JCc*£. i/i 

(Jb 2_.tf ,/ (J^l jj Z —ol8^1- S/vr' ^ 

$^sbjJ?. y> I 

>•(/* <£— l/* J~ (3^ 33 S^^y^Sizf 
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2-x~£-jJ$ j+$ J»iis*j j//i^ 

? C 

oy(f(}.& 

ijj ^j) <z— i/I $' <J* L~ ^ ij 1 ^ P. \JC *J\ 

_i if* I'tiLL'U? I 

Cf'if SJ 3 if 3.'^‘ L£/"o6 :’''^,: 1 ''L* : 1 

Jsi,yrj> jj Z—j) 18 Jk {}si (3 if (Jf* £ 
~zL~(j e ’ 'AuJy^J ^[}\f }\M £~L- si/Wif >j$ds j>y 

Jtikis'S&xciX -2 

[J\ J 

}Ji$ hjp \ J^^jty },\J^ 

ij 1 j $j (3~ ^ j ^'IT Jf J.$v<^!<£- 

i 

<^<J*JX'Lf L$ifJxU?lf jjrfjjUf? : 3 
f;u y*< i* ^ vt^ j4 i$ ^sbj A i Jk 
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Jy £- {}si f^* J£\s L- \s')% f ijii* f :4 

j ■ >t 

♦ — y 

[J^<£- c~ i}yi fj b 2^1/ f >■> & (3^U f : 5 

£sljs' J* i)i\A JZ fa* J\* 

byi )Ji$ 

] f iJ (Jb i_ (y^ (J^l y 2 —n 15<£- ^7^:6 

4^—<-? 7-?< 3-^ (3-^ 1^ [ (J /> 

jz<z~t^yz [f^ffyC \<$<3’/ l/ * ^ U J>\*L~ 

jjtjJ. i-L sz j£ U 

ij f^^j. )i^{J p Xf^Skfj J?f ^1T 

_l/? 204 * 

♦♦ 

j' _/7* 2_77i 8 y n ( j/) % ^ji^y y iy f'^ 

L~\jj{P£tz~ijf jiyi" ^l/LLyJZr' h jy I 

/.iPi 

i/yii/iSu'f'^*"f-j(\7< 
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c 

y \/ 1 js) \f)3 yc y" L~ yy l~ 

y? ^yyyy yfb" 

S 2 . — ni8 y^yttj \> L~\jsy.> y 



15 / y\i¥ j>3>? jrf 

(/*" \Jy /’\ Cy U?j Z-3t jj! L- Z--J3 

Sit^j>i*^y'&*y£ 

103 "^&yi&Jh z-j 3 18 y&*yf is 

■■yy^-y/ 

l>wjiL3Ht*\>M3t)\<;<^2—j3ibh<z~y : " 

** C «* ♦ L w 

104 "^t*>f(j 2 ^c/^ 


126 t- 12 lJ^ 1431 » y ^^;JUv 102 

126 t- 12 li^l 431 »/r^;Jl-y 103 

126 t- 12 lJ^ 1431 » y ^^;JUv 104 
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jjtf 

>ki L-ij} jhi\ wUi> y> ui 

** * ♦ 

L ♦ 

L~l- bl — f JjU’tf' :1 

Jyi )£y* ol ^ \JC C—L- L?_/9>1> 

♦ ♦* ♦ ♦ t> 

(J /‘Sif ij sjJ^ 

Jyi\JCrf 1 -')*)i :2 

♦ ♦ - » ♦ 
uiS 1 /(JjU’D ^(/ / 

Si^ -sd>u£y^3lf 

♦ 
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L'lfL $£>{? iJ& JC Jff [f' t lj)’(S\-A 

^ jin j}L>& Sk 

L ♦ 

J i \JC is ij j^nj^ wUi^(J>?(3ti SL/^cC/^ 

~d t Ju 

ij\jjz—j)l%i f* 

/j <L's J'j? ir£~ 

k'i/i v ^-if i_/ »>i> T 

(Jl ]<£- c?iv i_ (^ y ^ s' 

{Jd*J)yd i (3~ iJj t_J I ^ iJ <£— <^jf £\ 

"^r' clJ^ y e> * V(}^ jbi^ 

yZ_U* J^l ^ ^L l/I ^e-ifi 
** * ♦ ♦ ♦ / — — 

d^didtd ?y> ^»>l^ 

“df\<z ~£y y*yi;»>i^Ji 

4 **^ 4 4 « 

« 

yyyt\tf Jr 

-(/ lf‘ 
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»3 

jZijOtz^C^ ^>dUl£* hj$ y* d£jl? 

" JJ? 4k>Ut lJJ$ 3)j? *3y*S if' 

15 $/*\ cT Jjssfjif 

105 ie£jZ-y! L-S—J) 

l. ** * • 



11016 " ^ t* yi ijrijrl l± \ /" 1 
\JC (JjU $ (Jr*I Ij)* J'\Jjtfi$j\a 

J?f C^J) \L£)S ij 2 —jiIQ 

JiSSlj} ^\[\;yiji4-^sJ ScL^uJ'xf] 

ijf > (/}> % Jiy* y* S^yt fry? ij‘ Jr^ l 

i£lf 1/^f '/c//U,l> 

126tl21 J^1431»/r^;jl-v 105 
ti/l 106 
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{^ IT ^ ^1 uJ^ (J/ ^ J" isl>l Jl> ^ <£- 

(J^ ^J/u^i-/^P/^l>£-UA2-^15 

* V 

if $ ji\\Ji? i^iJyLe^ 
j'jz—.j) {15}» *jj> J (// 3 [y^i % uJr^y* 

J y? Sj^ 

3^0^ (J(J->U^ {j\^l 2. — Jilbj'tZrij’./X {£ 

^4^Ul^*(j^/(jyi i$ J% Jy*t(S / if 

jif 3^‘SO^ l/l iiU-“ 

(zf^\s. £~3^ (J *\JC d—j i £~ijfG 

(Jb 15 ijllhs I(J/j»\ yi c^j) 

J^l 

6 ♦ ♦ 
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♦ ♦ 

\J- »A t jyi J.'Z i/' 1 $ J/’j* —i t/ 1 

♦ ♦ ♦ ♦ 

i<MPL£, 

^yu^fvyu 

LU/vl^i;i>l iHy **Cjf Jf J? ji/ 2—^jy*y‘ 



S iji 2-fu? drjj) 

107 "i^d* 

108 "L^4-vb5U'^^<Li/y(/(w^Lo r, "v 

109 " i£ lU ^ l/ ( ** ^ ^ iZ-^L* 


126t-12li^l431»/r^;Jl-v 107 

£yl 108 

ti/ 09 

ti/l 110 


110 
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2LS)£-jWLJWj*'(jf J'itffj*' ^<L/v/ 

\Jl >ir d^ 

1$^ \ j'LJe iJjlfXJ^i g C— ^2 [JC\fr') d 

^ul> y^JzL- J\ t£r o.y * <j? ft 

^ £, ifsj if jji* £ ^j\'<Lji 

[f*\ wi *$£ bj \j^ 

>iy bSTt c^»j* Lj} d 

~B/i nyi \J } J'L~\jyidc 

[Jl If d. cJjh** * c— d ij^j [j^ *-+> 

Jiz—y * £\ic — 1\jtf ij‘^i$l —^£»i>» )7£~ 

jp iS^^Jy fi y‘ J? i—1^ jd * js\ jt & 3 \j<- db 

j d$ Bj^f\$j£ J 

jfcd’ 3 f U-£$ iJ/ d$ L. 

t-i&dz — ol8 b>[?> t» {j^ f »>[?> dyz j 

id <^>j\/\J di $ *jy^ i$j'i?i& 

JLJ? 

♦ 
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c^> 

~<^[jj;/ ff l*>? 

^UD* J :l 

_(J^ c/^ (J f 

Zj>\& 3\Jz i>\Z A ijj IC&l* ^ii'cyi c^j) 1 ^( 31 ^:^ 
£ ♦ 

^(j^l 9^ (Ji 

/?* »>l^* \ j\f J}\ s) Jti£ tyi k_JU> :(•/ 

-L^ 

i j)\j\j£ >tj£ ijtysjJS* 

^Zs\?$cx>&[$/jbfi) 

Sk jtf I S.l Tj^ ( Cr (Jl*/ li^ 2— ytXjl 

Z—j: 15»>l^ l^M uJU^uJU’ 

^ ^ t*/ 

i-j^b £~ij} * i ijif ijvu 

y^Jy^ t/i> »/£> Uj (J^ L/L^I I l (J^ 

jUill* 
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i_ ^ jV- J 'J'' i/f £itf 

JsMsP If 

JJJt ^i&l Sjic ^3 ^u^J! ^U» (J! 3 

^3 (3>0^ ^«-0&J'Li^lii)!<‘USaj^j^ia 3>JwO 

(JfeJ! (J loiCi ^oJUaJ! (J& cJ^^l ^3 SjLtfJl 

^03! (3^Jl3-ia T ^tJl (3 8 jLwJjI^Aj jUalLcu^jl 

^LxaJI jLsAtJI 3 JA I (JL« 4-JI3 

^1 £juJJ 4 jUJI £jdJ! c 3 '0^ JUJt jl*se! 
w>U>.j 3 4^1^ l/I 3(J/^l* (Jit) 3^3 

^l ^oiJiJ^ Jut ,&i A j>i i-ijS Jj 

• • — 

ALjj 

— 
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Ld>\*€ uZ£'MU''6tf/P\6fr\?^\sL/ 

~ijt jf'l>jt l {J 
** ♦ ** * 

bsi fji/ c-~ (JjU> yi : 1: CJi % iJjU> ^ 

frsztji/c—O^'O 

-o/i > 

^ l? 3 L 7 tj 

:Jjt Z_U >/lj/P[tlj>l> w>U: 2 

U^LJV3 > J; [f^ ft tilfiJ P JjU £? 

.(^5^11(3 jCllxJl 

JjjU ftfSiJ* jj 

jtif' £~J^ <z~t si jj\*j{jj)){} f 

** it ♦ ♦ 

tjZj'jl' (J~ ty£ J l)b 2-P^l l)b 

<z~(}s!(Jbi £$ 

J?\s *2—fp2—yiZ—i £*>Lsn$i/i 

♦ ♦♦ * 
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<^2ij" tj^ Ja jxP JjI L-ij^ ^ ^ 
[yj^ (J)l [J£ / [*£>l J^xf C^*J> 

^-^y^Ul^W‘1'/ 

jJ'''■ 


£ fc ♦ 

4 jtJsLzJ] f £&\ & JiU)l j*£jt &s*£Jli : 2 


$ (J->U y^>.4^ vl^H^(J.>U y^ (J^* (/y^ |''l£>l ! ^ 

M (J"’.^~ i)si ^ (f~ /jf*' -C&(f ,J 

-x \JC\jijtf L~\jV \{f )j$l/ > ‘£-' 

J6 i^J! #tft ^ > Ij^lj tj& : 3 

114 (j>^'llJ4^4-) t 


126 fc *12 1 ^^143 \t/? ^jjisj 112 
359lA&(jI> McA^I^^AjjCAjJI 113 
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tejifaj&tyJsgll&IjiitoUsglfiiJpi* 

* 

(3~ ^ (3~ 

jjjeiJ! 3A3 ,^lsJt jj*iJ! (jLo txfcLi &8j*a&«5 : 5 


jib} JjiLsfiJl 

J^u &{?-&}. j»\*r >n^ u^^Jukc-- 

8juJ 0J3 O^LaJI jjjtaJ! 3A j^JaLv^JI : 6 


326 |/ 25 / ijV l D/il > )|115 
12J 'iMyjiTj/ljWty/ 11 
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" 8 t J dJj^U^^iaj^JJ!y ! 3' , OiUJ! ,, >^flJ!:7 
c^f.Xs^ illr if ij w Jj U ^-.^.y 

** • it 

-£~{}si 

4j^) J-f 6 'l^^jojUaJl j-f 6 '1 

a j$3uy J>fe 4£&£j A&y, ^1 4i} (ji? 

f . 

“’O^K^I 

cJstiff Jjtf *JtiP\{$fti,$ jf c,i l/i 

^L{f' ( 31 ? ’Jl£^h)l^~fry:fjs'/ cz~ds\** 

1 $ij\ j)\cj&_> 3 i?/\) $ ty ^ * ^sS 

<3*UJt ^1 [pt^iJt :4jj5]: 9 

Sj\sx}\i6^[S }&jj^\i[^\ 

lyUa^lJaj^Ic. JuJUT ^^aiJJ|l4Jl(J*^ jJ jj 


17 

664t/l5/J^^^Jt) JlVW>)l 119 
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J&\ iJjl %3S Jif o' ^3 : JS 



* 

^f'i- %(f»j U ^^ 

yT^ fl? S (j^ iJ/P^ {j)0 {jJ^' >Z*UIS tjf 1* 
j>\j^ }“j^ ^‘6^ J?y<~C 

f^t*__ 1 '& £~{f iJ{S l £J*}dl U y^ 

j£ \s if" if >JtS'£P ^ f J>\ Jfc 


M 

j}^b> 

l/I £*6l> /l£ LA*/±£ ^: 3 


L 4 ♦ 



-i/ 


242|/1^1994,OjJ' lJjVIvV 20 
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